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B OE:BN St kEENKIEE LoVo SMKEHESE 2 (aquaporin 2, AQP2) RIAMEH MM, ik &
S5 LoVo AFFARBREEARESLEAR 24 b LBRARR A AR (20 mg/L) AR @4
B RAREARAEFTERE LoVo M AQP2 ERRZMEH NS AL AQP2 EARKNELESR . XA
Western blotting & 2 F#& RT-PCR ## AQP2 EH & mRNA fi%Kik. £8 AQP2 HiA T LoVo AMKAM -
BoEHSARERARERALNAAEEREYE. #—B K Western blotting i £, AR R BKE R EXXHE
FRIYTMEH AQP2 BEANE S HYRBEF A K AQP2 EANREAME, HP A KK 20 mg/L 41K 40 mg/L
HAQP. BEHERE D EHMM, KHE/ M 3.6 h M, AQP2 EHEX LA . A5 BAKK,. XEEEREH
12.24.48 h H,AQP2 ZERZBEH#THTRAEYE. ¥TR RTPCRERBR HEARAERRRERFENEM,
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Regulative effects of emodin on aquaporin 2 expression in intestinal epithelial cell line LoVo
ZHANG Wen-sheng', LI Feng', BAO Jun-qgiang', WANG Sheng-chun?,
SHANG Gang-wei®, LI Jun-chang', WANG Chang-hai'

(1. Department of Traditional Chinese Medicine and Specific Department Center for Traditional Chinese Medicine of PLA,
Xijing Hospital, Fourth Military Medical University, Xi’an 710032, China; 2. Department of Pharmaceutics, Xijing
Hospital, Fourth Military Medical University, Xi’an 710032, China; 3. Institute for Biomedical Sciences of Pain
and Functional Brain Disorders, Tangdu Hospital, Fourth Military Medical University, Xi'an 710038, China)

Abstract: Objective To investigate the effects of emodin in regulating aquaporin 2 (AQP2) in LoVo
cells cultured with RPMI-1640 medium containing emodin. Methods
RPMI-1640 medium containing emodin in different concentration for 24 h and were cultured with RPMI-
1640 containing emodin (20 mg/L) for different times. The location of AQP2 protein in LoVo cells was
definited by immuocytochemistry dyeing and the effects of emodin on regulating aquaporin 2 were initially

LoVo cells were cultured with

evaluated. Western blotting and semiquantitative RT-PCR were adopted to detect the relative expression
of AQP2 protein and AQP2 mRNA, respectively. Results AQP2 was located in plasma membrane of
LoVo cell, and moreover, the degree of dyeing correlated with the concentration of emodin and the
affecting time. The relative expression of AQP2 protein decreased with the increasing of emodin
concentration and that in 20 and 40 mg/L emodin groups decreased significantly ; The relative expression of
AQP2 protein increased in 3 and 6 h groups. However there was no significant difference contrasted with
that in the control group. Then the protein expression gradually decreased in 12, 24, and 48 h groups.
The results of semiquantitative RT-PCR demonstrated that the relative expression of AQP2 mRNA
decreased with the increasing of emodin concentration. In the time-effect relationship, the relative
expression of AQP2 mRNA also decreased with the prolongation of the culture time. Conclusion Emodin
could inhibit the genetic transcription and the translation of AQP2 gene in LoVo cells, which demonstrates
that the change of AQP2 expression regulated by emodin maybe correlate with the cathartic effect of

rhubarb.
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KERERANFHZ—, RAEHRBES . & M #
B BFEZNER AAEENCE R E TR
AEMABABERRE . BUBER.GERBE. . EKH
FOEAKAAPEE . TNAE", (KEHENE
HETHAB . B2EH. PEKY, XHBLH, H
MiEE, BE, B KEOR BT ERNE
BEHYZ— ERREBBZMNAH. KER (1.3,
8-=8%-6-PFHEM, emodin) BARXREB T
FANEEERERYRZ— EXAHEEEMR P S
mrsBEKERBE" . AFRUALEHE LoVo
40 M R ¥E 40 M, R FH % 48 M 4 K. Western
blotting ,RT-PCR % J5 % , W8 K 8 & ¥ (kS 8 3%
LoVo #ifi/KEEZEH 2 (aquaporin 2, AQP2) &
HX mRNA REMZ W, yEBXEETEHRN
BB R B K1
1 ##
1.1 #AR5EM KEEMNBER LEMREG,E
BEMER . BEFPEHAEREYHRRE, 20 mg/
3,8 110756, RPMI-1640 3369k /M4 I 15 B
EO/.ZHX TR (DMSO),# % Gibco /A A ®

s AQP2 % 4t £ 3 B 4 k. SABC KX | &, B-
tubulin B3 & 5 k. K EHRiC 24, SANTA
CRUZ /%] ; Trizol 4 }f2 24 #% ¥, Invitrogen /3 &) ;
RevertAid™ First Strand ¢cDNA Synthesis &7 &,
Fermentas /3 7 ;GoTaq Green Master Mix PCR i&
& ,Promega A1),

1.2 (B -FEMEEHNE EEEMBHAL,H
% Olympus 24 8;CO. ERF ML KM, EE
HERA /) 7); % B PCR {¢, H & Biometra /A #l;
Odyssey £LAb LB B AL B Sh K BER R AR 2
B

1.3 #iiF:LoVo itk HENEEKREFHY
RO EE.

2 F&

2.1 LoVo #4MiAIEF:LoVo MM A KRR FAL
PR ERBE LEEER, F& 10% MMEN
RPMI-1640 3 5%+ ,37 CHuMEE.5% CO,%
BFHFBRE 24 h EREFR. BEKHERKY
80% Ht, M 2.5 g/L BRE WL 3~5 min, &
1: 3 5.
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2.2 HMERMH % I 8 mmX8 mm MEHH,
HKEKARFR. . TKZERE. BREEHEEEA.
BT WARES 10% /M 75 RPMI-1640
ERBEBB RITHREEN 5X10/mL A EE
AR SRR RS, BB B TP
EHFA LB A~6h B HTUEARCIEE, A
& 10% /NI TE B9 RMPI-1640 355 WUER & 25 5%
FH o

2.3 HPLBL.XBRSIREARIAEREAR
FIFIBMEM 24 h RAEREAEFE (20 mg/L)
ARBEERABRA. KPREAMNBLES HKE
FBH. S EAEH (KEERBRES A 40,
20,10 mg/L), IE# % B4 4 4. AR wE 1 4k 2
4k tE At IE) 48.24,12,6.3 h, EH X B46 4. X
#HE N 20 mg A DMSO 1 mL, 78 20 pg/pL Bk
#HE-DMSO %l . i FRTEL 20 oL W, BABE L
e, ina 10% /N 1 A9 RPMI-1640 3537 10
mL, TE I8 40 mg/L HIREBRSHEFE,
RS R B, 7718 20,10 mg/L M KBRS

FETHM LoVo fIMIER L, WEMBE R
B A MARRRERENKEXSHERBE1E
i 24h J5,4% ZRFREEE 30 min, HPHERIE
Wi TR T AQP2 R AIfIL NG, AT
F LoVo JIMEAMNIER L, MR ML E N EE, BN AT 72 K
A EHIEMA 20 mg/L WAEESHESR
B, Hi s FMMAERSE 10% M MEH
RPMI-1640 $3%#;24 h G, ER T 5 M HFOMH
B—AHA 20 mg/L MAERSHEFE, Hit4
AEHRERT 10% /M ILTEHK RPMI-1640 5 5%
WA, ERSHEE, BERA AP R
WTFRERFH.

R0 E A B9 25 M b 38, 7E 75 em® M3 SR P
B, ATARIAEREXEE SAERBE
FMAEESHEFB (20 mg/L) RERFEER.
VERZERE, E W E S M #4 T Western blotting
W % RT-PCR ¥,

2.4 GEARLERE FARAERABHST. B
EEENZEYEELNHKRER, R 0.01 mol/L
PBS (pH 7.4) EZ 4 5 min X 2 ;0 100X
Triton,37 C {2 F 10 min,PBS Z# 5 minX2
Zk;?rﬁfll] 1% H,0,,37 C {%ﬁig_g 10 min,PBS g
¥ 5minX2 %4 BMAE 1.5% BSA # PBS %
mvﬁ 1:50 ﬁﬁﬂg%ﬁ AQPZ ﬁﬁ;94 (¢ ;Etﬁdk

HEHE 1 h,PBS Mk 5 min X3 K; MAEWEL
Hit%k IgG Hiik,37 C REBHF 30 min,PBS Mk 5
min X 3 YK ; B MH M SABC E4W,37 C R
% 30 min,PBS Mkt 5 min X3 K; A DAB B
WA 10 min, @AKWY 2 min; FAEH FL B
KB & H . Olympus BHBRARGEBUER .
2.5 Western blotting B8] F 2.5 ¢g/L BEHME
W%QHH@’PBS W%»%Qj 1.5 mL E‘L‘%[F ’Dﬂéﬁi
MZE I (& 0.1 mmol/L PBS;1% Nonidet P-40;
RELH 0.05% @R HESH 0.1% +
“hE RN 100 mg/L KR EBER A1 mg/L
ERKE) 1oL, Z4EY,. X% 5 min; KEHE
15~30 min;4 C,12 000 r/min, &.$ 15 min; L i#
BHEBA—FBLES. AIREZEAEREREN
EHTREEER. RA SDS-PAGE 8 K%
ZHRAGEHITREK BREAHRE 20 pg, 2 LHZ
WAL TS BB, PRSI 3%,80 V, 4 30 min;
SAEIRE 10%,120 V, 25 90 min, PR 4 E 100
V B 120 min, B WEI LG 2~3 min
BHEBMBE., BETFHEBASSE 0.5% BILAE
20 §9 PBST 1,808 5 min; RIS HASH 5% BSA
RS, ERB18ES) 60 min; i 5% BSA K
PBST W B—H, 3% AQP2 1+ 200,B-tubulin
1:500; 8B ASBESP, MA—-RBBER.4C
L7 ;PBST ¥ 5 min X 2 K,10 min X1 ;A
PBST W BIFHF AR M (12 000),37 C
ZB4E 5 60 min;Odyssey £L4M 5 RB X+ R E
ERHEBR.

2.6 £ RNA W#EHR K RT-PCR &

2.6.1 & RNA BB BREHREA 1.5 mL
BLOEP,BEORELA PBS #,BEMA Trizol
HEE 1 mL, RERTELHARAR, FRTHE
5 min; M= F 42 200 uL, 1B, ZEBE 10 min;
4 °C.12 000 r/min,®.0> 10 min; % FEXKHEER—
1.5mL BLEF  M=FF 5 600 uL, i85, B8
#% % 10 min;4 C.12 000 r/min, &L 10 min, ¥ F
BAKHER— 1L.5mL HLEP, MBRKHFHARE
600 uL,iB5J,—20 C & 2h;4 'C.12 000 r/min,
E‘l‘) 10 mm,ﬁ.t?%’ﬂﬂﬁﬁﬂ‘] 75% ZA@'DEPC Zk
W 500 pL,iB5754 'C.7 500 r/min, #.L> 10 min,
# Fi#%,37 C.10 min #F ;% F DEPC b3 A
F 20~40 pL, ¥ F RNA % K Azo/Anofl » PA
Agso/ AsofHTE 1. 8~2.0 A4 H#;—80 C KEBEMRHE.
2.6.2 RNA @R . BARRME RNA S pg.
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oligo (dT)-18 3}# (0.5 pg/L) 2 uL, %+ jm DEPC
MEAKE 12 pL,70 C K 5 min; il A M-MulV
REFE 1 pL,42 C /KB 60 min;70 C KiF 10
min; %Ki 2 min; —20 C {#7£.
2.6.3 PCR R=#dmik -AQP2 ZEAFFHEE
ncbi PSS E K, K5 ¥ E T EE Primer 5.0 &
52 ikt , 3E5@ 5t nebi blast X S, h b
BEITAYIBEARSEERAFAAR. KF
AQP2 t # 2| 9: 5-GGCGTTTGGCTTGGGT-
ATT-3; T # 5l #: 5-CCGGTGTAATGGATT-
CCAAG-3 ;# # ¥ B .402 bp; & X% B-actin, H
L8 9. 5-TGGATTCCTGTGTCATCCATG-
AAAC-3' ; F 58145 -TAAAACGCAGCTCAG-
TAACAGTCCG-3' ;i # K £ : 346 bp. R 25 pL
Bk &, & Go Tag® Green Master Mix 2 X
12.5 uL; E#51#% (10 mmol/L) 0.5 puL; F #3514
(10 mmol/L) 0.5 puL; £ & FK 10.5 pL; |
1pl, ¥ 3% %&44.94 C.2 min; 94 'C.605s,55 C,
605,72 C.60s,3t 35 MNMEFR;72 C KEREM 10
min;4 CHRIB. B9 el =Y, MARENPH 1 pL,
EMARLKZTEN 1% FhEBEKRPHIK, Bk E
#% 90 V {HE, 4y 40 min, Marker 4 TaKaRa 2%
#]# DNA Mark DL 2 000, IR G, HahH K
BRI LR
2.7 GitAb B - AYRE R B vk B KA [ 1E A A [
HHYEH 3 K. F A Image-Pro Plus ¥ 4 i# 17
Western blotting &# FHBRNEEE S, BB
#H 5% BL N S B-tubulin & HH  1E R F T EUE
(z£5); f| Image-Pro Plus #4317 RT-PCR &
WA T K EERNE, BB B &H 5 HXT R
W & B-actin FHF 13 K E HE E 4 5 Bl
(z+s), FI SPSS 11.5 Kt Sk HTRREF 5
P LSD-: 5.
3 48
31 EARAFEREER.AQP2 EAREHE
LoVo 41 4iMIfE . RZMMILELRELRE
~,LoVo 4ifl AQP2 ERNREASKEENAY
MERXAANEAEEE —E WM. MERZHN
BHm LeBELTHREE HERLEAE
K.LaRERETRAS, HPKEE 40mg/L
HEMER 48 h AREERR.
3.2 Western blotting ¥l 44 3 : Western blotting
HIETHAEARMAFER. AQP2 EA¥ERAK
B atrER (ED. A8 AQP2 ERKKAANE-

BN Ko BF [B) 3800 TR AR Rt . R B - RN 5 T
(E2),AQP2 EHRZMERAMN BN MM T
e RhE. PRRASBARKFLERELRER
(P<O.05), BEEMBARBKK. ERLEEH
(P>0.05), 7ERT - FE (A 3), 4l AQP2
EARPERLEABGEETRASE, L P3.6hdl

*HE ¢ /ung. L") TRE

40 20 10%F3h 6h 12h 24h 48h
29 000 AQP2

55000 § -wbulin
B1 FRERREXEREFAER 4h RARXK
¥HM (20 mg/L) REEF R EI4EH Love
4158 AQP2 E 3 Western blotting % £ El i
Fig. 1 Western blotting of AQP2 protein in LoVo cells
treated with RPMI-1640 medium containing

emodin in different concentration for 24 h
and cultured with RPMI-1640 containing
emodin (20 mg/L) for different times

12

Eilll

Kﬁ? p/mg-L™")

AQP2/ B -tubulin

xR

S EA LR »P<0.05
* P<<0. 05 vs control group
2 AEARREREARRESABFALE 4050
LoVo 41 AQP2 EEHX &R (xts, n=3)
Fig.2 Relative quantity of AQP2 protein expression
in LoVo cells treated with RPMI-1640 con-

taining emodin in different concentration

for 24 h (x+s, n=3)

£ 12 .
g 10 o
708
Q.
Y
g 04
g 02

0.0

%% 3h 6h 12h 24h 48h

KNEFE P20 mg-L™)

ExtRAKE. " P<0.05
* P<<0. 05 vs control group

B3 XREXQBEFATEEAMELERA Lovo
M AQP2 ER X KRER (rts, n=3)

Fig. 3 Relative quantity of AQP2 protein expression in
LoVo cells treated with RPMI-1640 medium con-

taining emodin for different times (x+s, n=3)
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AQP2 EAEZ LA HAEXLEH¥E X (P>0.05);
FEFER] 12.24.48 h HE A AQP2 RSN B E TR
(P<0.05) 4 48 h TRREKHE (P<0.01).

3.3 RT-PCR %5 .RT-PCR i)\ mRNA £ EiE
T LoVo MIMTFELEE AQP2 mRNA MEiE (B
4.5, ERR-ZHMNFE (B 6),LoVo il AQP2
mRNA REHEEFRSAREGENTE TR
B S BEAMKL, KRAE4H AQP2 mRNA T
BREXSEH%*BGCEP . EARUERETR
(P<0.05); 5 E—HB4A 8, KA B 4A 534K
A PABEASHEABAZEE TRAELRHEELE T
¥BEGEFHBASHKABHALER NERETH
(P<0.05), ZEBTE-BNi A E (A 7),3h 4 LoVo
4 AQP2 mRNA MM EZENEERMEK (P<
0.01); B & A Zy it B M K , AQP2 mRNA HiXf %
BEREHERK SR EHA S5 —6E4A KK,
AQP2 mRNA MMREBHBEMRRK (R 48h 4
524 h ApE P<0.05 4h , H4¥k P<0.01),

M 1 1 3 4

2000 bp

1 000 bp
500 bp AQP2 402 bp
200 bp
100 bp

500 bp
200 bp

P -acm 346 bp

M-Marker 1-%## 2~4-K# K 10.20,40 mg » L!
M-Marker 1-control 2—4-emodin 10, 20, and 40 mg » L~!
B4 FRRRREXAHESHEFALEN Lovo

41/ AQP2 mRNA %%

Fig.4 AQP2 mRNA expression in LoVo cells treated
with RPMI-1640 medium containing emodin
in different concentration

FHE A/ (20mgel.)
M %E 3h 6h 12h Mh 48h

2 000 bp
1 000 bp
500 bp AQP2 402 bp
200 bp
100 bp

500 bp B -actin 346 by
200 bp
BS ANRSHAMHA 20mg/L) REFF
R} E) 49 LoVo 4 AQP2 mRNA %X
Fig. 5 AQP2 mRNA expression in LoVo cells treated
with RPMI-1640 medium containing emodin
(20 mg/L) for different times

g 12 B
3
a 08
g o4
0 e 10 20 40

K& pimg-L™)

5 BARE. * P<0.05;
"SKBE 10 mg - L4 K8 AP<0. 05
* P<C0. 05 vs control group;
AP<0. 05 vs emodin 10 mg « L~! group
He FRARRAREXRERESHEFALEEH Lovo
#f AQP2 mRNA MM &L R (r+s, n=3)
Fig. 6 Relative quantity of AQP2 mRNA expression
in LoVo cells treated with RPMI-1640 medium
containing emodin in different concentration
(x+s, n=3)
1.0
0.8 uAA
0.
0.
0.
00 °

ll

smm 3h 6h ]2h 24h 48h
KYFE P20 mg-L")

= o

AQP2/ B -actin
%3

ExtBALH: ** P<0.0l;
S5i—w A kB 4P<0.05 22P<0.01
* * P<0. 01 vs control group;
AP<0.05 AAP<O0.01 vs previous time group
H7 XHEQSIEHA 20 mg/L) RBSRERE LoVo
41l AQP2 mRNA Hifax%isR (rts, n=3)

Fig. 7 Relative quantity of AQP2 mRNA expression in
LoVo cells treated with RPMI-1640 medium con-
taining emodin for different times (x+s, n=3)

4 it

KB 2 OB T RIS TR B A
RRAEHHEER TXEHEFRENLLEH M X
1, 165 1 B S 4% fn 0 B M B KR B &9 Na®,
K*-ATP B 3% ¥, 84> Na* W5 1 2 40 ML 19 %
2 8 N B i T3 I, 33 T K R P K 43 16 I % 3h
JUHEY, WHEEIHREL, KREE KEKE
5 100 151 25 i 1 % ) 0 B B S TR B K R i
fo s 2 B KT 3 BTE F RUL.

KiEHEEH (aquaporins, AQPs) &4 i T4
MEER, FEARAKSFHEEN-XEAREK.
HEICZHWMEZLH 137 (AQPO~AQP12) Kl
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HEARERRA, K+ AQP2,AQP3 AQP4I,
AQP8 %IAQPs 77 T4 . AQPs fE il b K 4
MABREHEKBERBERLFTEDHZ— BHT
N AQPs 25T 458 AK S Bk R HRESR
i5,AQPs B N AW K4 Rk T R 3 E.
Gallardo 2% Bl AQP2 mRNA % i F K BT 2%
GHhETHAR ZFHREWEEARBELRBEREL;
AQP2 ZEH 5 HY,K*-ATP i A & Na*,K*-
ATP Bt R A TFTRE RN AR T XBERE
HAQP2 HFETERGEHHASETEBAFHER
54 .

BP0 % LK 3 AT i K R A R
B AQP4 BEKH R SR  HESER A KR
iR R AL, AT ERBREEE
ERBRERAARE/NMNE AQP2 MRE , XTTHES
BEBRLA T R e A XU R BOR AR
BIRR AR E N K AQPL KRk, B A
LB BB HAMCY, U ERABIER, FAHRK
BEHERELBEMAN, S 50K AQPs MiAT;
FARHEFMELAEAATREREELATY
AQPs HyZRXTIELHM.

REREETHEANHEAZ -RERESH
BRI KA, T AQP2 £ WL N AKER
EARMEEEENFZ—. KEXETHMEME
BRI B S B Rk N SR B T R
B, KE&EME N AQP2 BRI RER B WS T B
WA KA FiE M EENH . AQP2 RXBA, o]
o 2 3 25 0K 43 18 B T BUTE

EWHFTEHA,AQP2 FEN F LoVo FHHMAH
ML FAKXEXRTE W LoVo 41t AQP2
mRNA REAMES. ARE-HNHE, KEEA
BB, AQP2 BHKRER mRNA RE&K#
FTRAZMBKE M, EHE-ZYEH,EEXEER
AR EEK,AQP2 EAREBERANLELART
R #h;HIL AQP2 mRNA X 2LH T, X
BERERAGNERERN B.6h), kEXARTHA
T AQP2 mRNA MRS, XBIBEANARS
@z EE—MEE FUEREARESHER

W (20 mg/L) #3 3.6 h AFKMER AQP2 &
Bt # M mRNA FTHEMSEAS. bEEERME
MEK,AQP2 EEHXEHEE mRNA WTHAME
AATHEES.

FLREREW, KERXTAHBMH LoVo 4
il AQP2 REH R EBE. HMEN ERAKXK
FMT AR T A AQP2 2k T 4 5 X K # 1R
BB BB E N K M X — I EREET
MM PURERETEEEH. HXKEXTHE AQP2
EOXERREAMEGBNH BT HF-LEARE.
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